Introduction: The annual incidence of intracranial aneurysm in Malaysia is estimated to be 1.1-1.7 per 100,000 population based on a study done conducted in 1988. Since then, little epidemiological research has been conducted in Malaysia, and the real incidence is therefore probably unreported despite advancements in the diagnosis and treatment of this disorder. Intracranial aneurysm may be treated by microsurgical clipping or embolisation depending on its location and the surgeon's preference. This study aims to report the characteristics and outcomes of patients with a clipped anterior circulation aneurysm in Hospital Sungai Buloh.
Background
The incidence of ruptured intracranial aneurysm exhibits substantial geographic differences that reach 10-fold among some countries (1) . Malaysia and China have lower incidences compared to rates reported in Japan (22.7 per 100,000 population) and Finland (19.7 per 100,000 population) (2) . To date, in Malaysia, there are only two datasets available regarding intracranial aneurysms: studies conducted by Chee and Loh in 1988 and Wong et al. in 2004 (3, 4) . Few epidemiological studies are available on ruptured intracranial aneurysm compared to unruptured intracranial aneurysm because of the natural history of the disease, which has a high mortality rate once rupture occurs. Therefore, cases may go undetected and unrecorded. In general, the outcomes of patients with ruptured intracranial aneurysms who receive hospital care are still dismal, and the cost is expensive. The cost involved is directly related to the treatment, and affected patients are usually within the productive age group. Successfully treated patients may also succumb to death later from vasospasm or its complications. The purpose of this study is to create our own database for cases of anterior circulation intracranial aneurysm managed in Hospital Sungai Buloh from 1 January 2013 to 30 June 2014, including the outcomes of these patients.
Methods
A total of 30 patients with a clipped anterior circulation intracranial aneurysm managed in Hospital Sungai Buloh between 1 Jan 2013 and 30 June 2014 were included in this study. Patient data were collected from the hospital's electronic database. Data collected include the patient's admission demographic profile, Fisher, Navarro, WFNS score and the modified Rankin score (mRS) at three and six months after discharge. Other data include patient comorbidities and the location of the aneurysm.
as data collected from Hospital Sungai Buloh may not be representative of the whole country, a larger-scale data collection is necessary to create our own database and to identify the risks factors that are exclusive to our country, if present.
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Results
The mean age of the patients was 48.9 years old. The majority of the patients (46.7%) were 40 to 49 years old, followed by 20.0% aged 30 to 39 or over 60 years of age. The smallest (13.3%) number of patients was aged 50 to 59. More than half of the study population were male (56.7%) and of Malay ethnicity (63.3%). Refer Table 1 for description of study participants. Data presented as n (%) unless indicated
As tabulated in Table 2 , there were almost equal numbers of patients with (46.7%) and without (53.3%) co-morbidities. Among the 14 patients with co-morbidities, 12 had hypertension, six had diabetes and three had other co-morbidities, such as bronchial asthma and ischaemic heart disease.
The presenting Fisher, Navarro and WFNS grade are as tabulated in Table 3 . Half of the study population fell under Fisher grade 3 (50.0%), whereas 46.7% were Fisher grade 4. With respect to the Navarro score, 20% of patients scored 10, 16.7% scored 5 or 7, 13.3% scored 11, 10% scored 9, 6.7% scored 1 and 3.3% scored 2, 3 or 8. Most patients fell under grade I (33.3%) of the World Federation of Neurological Societies grading (WFNS), followed by grade V (26.7%), grade IV (20.0%), grade II (16.7%) and grade III (3.3%).
(33.3%) scored 0 or 6, followed by a score of 5 (20.0%), a score of 1 (6.7%), and 3.3% each for a score of 3 or 4. At six months follow-up, the majority scored 0 (43.3%), followed by 6 (33.3%), 5 (20.0%) and 4 (3.3%). 
Discussion
This retrospective study analyses the data on the anterior circulation intracranial aneurysms that were clipped in Hospital Sungai Buloh between 1 January 2013 and 30 June 2014. The mean age of affected patients was 48.9 years old, and the majority of patients were of Malay descent (63.3%) and male (56.7%). Of the patients, 53.3% did not have any comorbidities, 50% were Fisher 3, had a Navarro score of 10 (20%) and had good WFNS grade (WFNS I, 33.3%). The outcome of this clipped aneurysm is good based on the good mRS at both three and six months after discharge.
According to Rinkel et al., the incidence of intracranial aneurysm increased with age, and the majority of cases occur among patients in their 50s (5) . In this study, the mean age of the patients was younger at 48.90 (SD = 12.26) years; with majority of the patients were between 40 and 49 years of age, and the least number of patients was between 50 and 59 years of age. There was also an equal percentage of patients in their 30s and 60s. Male patients (56.7%) were more frequent than females (43.3%), which was in contrast to the usual pattern in which females are more affected than males (6). However, this ratio does not seem to be applicable in all populations and may vary from country to country (7) . In this study, Malays More than half of the patients' intracranial aneurysms were located at the anterior communicating artery (ACOM) (56.7%), followed by the anterior cerebral artery (ACA) and middle cerebral artery (MCA) (16.7% each), the posterior communicating artery (PCOM) (6.7%) and finally the internal carotid artery (ICA) (3.3%).
The neurological outcomes at three and six months were assessed using the Modified Rankin Scale (mRS) as in Table 4 . At three months follow-up, the majority of the participants The WFNS score is used to predict the outcome of intracranial aneurysm patients, although its specificity and sensitivity are questionable (12) . In this study, 33.3% of patients had a WFNS score of I, 26.7% had a WFNS score of V, and the remaining patients fell between these scores. Therefore, we can predict that we would have similar percentage of actual outcomes, as the higher WFNS grades may indicate poorer outcomes. However, the scores are usually obtained during a patient's initial admission. Based on a study by Aulmann et al., the scoring performed on the operation day itself has a better prognostic value than the scores taken during admission (12) . Nevertheless, based on the outcome in this study at three months after discharge, 33.3% had the mRS score of 0 with no symptoms at all, and 33.3% had the mRS score of 6 or had died. After an additional three months after discharge, three patients with mRS scores of 1 or 2 improved to the mRS score of 0. This improvement is mainly due to the aftercare of patients, which comprises intensive rehabilitation and physiotherapy.
Conclusion
The main characteristics of patients in Hospital Sungai Buloh were that they were relatively young (in their 40s) and mostly Malays without any known comorbidities. Although the majority had high Fisher grades, most had favourable outcomes post intervention. Data collected from Hospital Sungai Buloh may not be representative of the entire country's population. Therefore, a larger-scale data collection is necessary to create our own database to identify the risk factors that are exclusive to our country, if present.
Acknowledgement
I would like to thank first and foremost my supervisor; Mr Azmin Kass Rosman, who has been very helpful in guiding me through the whole process of completing this task and also giving me the courage to continue on with this journey despite the challenges and difficulties that arises.
To Professor Dato' Dr. Jafri Malin Abdullah, Associate Professor Zamzuri Idris, Dato' Dr, Abdul Rahman Izani Ghani and Dr Regunath Kandasamy, Neurosciences lecturers of Universiti Sains Malaysia, I thanked you all for encouraging us to produced more publications! (63.3%) were more frequently affected than other races. However, this can be due to the racial distribution of Malaysia in general.
Although in this study 53.3% of patients did not have any known previous co-morbidities, of those who did have co-morbidity, 85.7% had hypertension. The variation of blood pressure and hypertension are known risk factors for the development of intracranial aneurysm (8) . Intracranial arteries are composed of the outer layer of the adventitia, a muscular media that maintains most of the vessel wall integrity and the inner layer of intima. They are different from other vessels in the body as they do not possess external elastic lamina. Therefore, there is less elasticity of the media in addition to the thinner adventitia compared to the extracranial artery wall. These vessels are also situated in the subarachnoid space, which has no surrounding connective tissue to support the vessels (9) . These factors make intracranial arteries susceptible to the formation of saccular aneurysms, making their occurrence fairly common in hypertensive patients and in patients with congenital conditions that predispose them to defects in the muscular layer of the arterial wall, such as autosomal dominant polycystic kidney disease, fibromuscular dysplasia, EhlerDanlos syndrome and Marfan syndrome (5, 10) . Those patients without hypertension in this study might have not been diagnosed with hypertension previously. These findings emphasise the importance of hypertension screening and control.
Among the 30 patients who underwent clipping, the majority were Fisher 3 (50%) or Fisher 4 (46.7%), indicating that most patients only presented post intracranial aneurysm rupture with an additional risk of vasospasm. In addition, this also indicates that the incidental findings of intracranial aneurysm are still rare despite the improvement of Malaysia's health services.
Another study by Navarro adds up five factors (WFNS score, known case of hypertension, clot thickness, intraventricular haemorrhage and hydrocephalus on a CT of the brain) to correlate with angiographic vasospasm. According to Navarro, a score of 1-4 out of a total of 11 has 100% sensitivity but 8% specificity. A higher score has lower sensitivity but greater specificity (11) . The scores range from 0-11, and the patients are dispersed within that range; the highest, with a Navarro score of 10 (20%), were followed by scores of 5 or 7 (both 16.7%) and the lowest score of 0 (0%).
